Introduction & literature review
Approximately 65-90% of adults worldwide report gambling at some level on some form each year (Abbott, Volberg, & Rönnberg, 2004; in press a; Petry, Stinson, & Grant, 2005; Wardle, Moody, Griffiths, Orford, & Volberg, 2011a; Welte, Barnes, Wieczorek, Tidwell, & Parker, 2002) . Epidemiological research estimates that between 0.2% and 2.3% of adults in the general population meet criteria for problem or pathological gambling (Fong, Fong, & Li, 2011; Gainsbury et al., in press a; Petry, 2005; Shaffer, LaBrie, LaPlante, Nelson, & Stanton, 2004; Wardle et al., 20011b ), a condition now described as 'gambling disorder' (APA, 2013) . Problem gambling is a more general term that incorporates sub-clinical conditions and as such is appropriate for use in relation to harm minimisation policies (Neal, Delfabbro, & O'Neil, 2005) . The Australian Productivity Commission (2010) estimated that the annual cost of problem gambling to the community was AU$4.7 billion leading to their conclusion that policy measures with even modest effectiveness in reducing harm will often be worthwhile.
Problem gambling develops through the interaction of a multiplicity of social, psychological and biological factors (Blaszczynski & Nower, 2002; Hodgins, Stea, & Grant, 2011; Reith, 2006) . Socio-demographic factors that enhance risk include lower socio-economic status, substance use, psychological distress, and being under 35 years of age (particularly for males) (Gainsbury et al., in press a; Reith, 2006; Shaffer & Korn, 2002; Volberg, 1994) . Some forms of gambling are known to have a greater propensity to be associated with harms. Population surveys and research on treatment seeking gamblers indicate that electronic gaming machines (EGMs) have a high association with gambling problems (Abbott, 2006; Dowling, Smith, & Thomas, 2005; in press a; Wardle et al., 20011b) . Characteristics of EGMs that are argued to lead to harms include capacity for rapid play, high event frequency, and intermittent rewards of various size (Dowling et al., 2005) .
Other factors relate to aspects of the gambling environment, for example, easy access to additional funds, ability for uninterrupted play, an immersive interface or game experience, access to multiple gambling activities, and alcohol (Reith, 2006; Finlay, Marmurek, Kanetkar, & Londerville, 2006) . Gambling environments have evolved over recent years and Internet gambling's popularity is linked to its accessibility and capacity to place bets via multiple devices (computers, mobiles, tablets, other wireless devices) from almost any location, at any time (Gainsbury, Wood, Russell, Hing, & Blaszczynski, 2012) . Use of online modes makes gambling more accessible, and enables faster and more continuous gambling than generally available in land-based venues (Hing et al., in press ). Research has pointed to a putative relationship between Internet gambling and problems on the basis of higher rates of gambling problems found in samples of Internet as compared to non-Internet gamblers (Gainsbury et al., in press a, b, c; Griffiths, Wardle, Orford, Sproston, & Erens, 2009; Wood & Williams, 2011) . However, when rates of overall gambling involvement are controlled for, participating in Internet gambling is not a significant risk factor for gambling problems (Gainsbury et al., in press a; Holtgraves, 2009; LaPlante, Nelson, LaBrie, & Shaffer, 2009; Philander & MacKay, in press; Wardle et al., 2011a; Wood & Williams, 2011) . A study of 15,006 gamblers found that problem gambling rates were three times higher among Internet than non-Internet gamblers (Gainsbury et al., in press a). However, more than half of Internet problem and at-risk gamblers indicated that their problems were related to land-based gambling forms, specifically EGMs, and just over half had problems before ever gambled online.
Although Internet gambling in itself is not necessarily a causal factor, research suggests that problem Internet gamblers differ significantly in some respects from land-based problem gamblers. A study of 6,682 gamblers found problem Internet gamblers were more likely to bet on sports and on a greater number of forms than problem land-based gamblers (Gainsbury, Russell, Hing, Wood, & Blaszczynski, 2013) . Land-based problem gamblers were more likely to gamble on EGMs, nominating this form as contributing to problems. However, this study defined an Internet gambler as anyone who had gambled on the Internet at least once in the past year, and not exclusive of land-based gambling, an approach consistent with previous studies of Internet gamblers (Griffiths et al., 2009; Olason et al., 2011; Wood & Williams, 2011) . As overall involvement in gambling on multiple forms appears to be predictive of gambling problems, it is important to consider the impact of modes of gambling more specifically on harms.
The majority of UK Internet gamblers use the Internet for single gambling activities and have few gambling problems (Lloyd et al., 2010) . In contrast, multi-activity gamblers were more likely to be male, single, unemployed with below-average income, and most likely to experience gambling problems. Wardle et al. (2011a) found similar socio-demographic differences between sub-groups of gamblers. The highest problem gambling prevalence was in mixed mode gamblers who had the highest levels of gambling involvement; online only gamblers had the lowest levels of problems, most likely due to their tendency to only purchase lottery tickets.
From a methodological perspective, a number of studies purporting to investigate characteristics of Internet gamblers and/or to compare Internet and land-based gamblers classify those who use both modes as Internet gamblers thus preventing clear conclusions (Griffiths & Barnes, 2008; Ladd & Petry, 2002; Kairouz, Paradis, & Nadeau, 2012 : McCormack & Griffiths, 2011 . This research aimed to advance our understanding of gambling subgroups by gathering insights into the relationship between different forms and modes of gambling and gambling problems. Gamblers who engaged in both Internet and land-based modes were hypothesized to be more involved gamblers and more likely to experience gambling problems than those exclusively using Internet or land-based modes.
Method

Sampling
A total of 4,594 respondents completed an online survey. Respondents were recruited through advertisements placed on various websites. The majority, 53.9% of respondents were recruited through online wagering/lottery sites, 17.6% via Facebook advertisements and 6.3% via Google advertisements. Survey completion rate was 68.7% and mean time to complete the entire survey was 23.1 minutes. The survey was completed by Australian gamblers in 2012. This study had approval from two University Human Research Ethics Committees and all participants gave informed consent.
Survey
The survey contained nine sections, although only the relevant sections are described below: 1) Gambling behaviour. This section contained questions about gambling participation, frequency and expenditure on ten commercial forms of gambling (see Table 2 for a list of the forms involved), and whether the participant had gambled online. Participants who had engaged in at least one form of interactive gambling were asked to indicate the extent to which they used interactive gambling as compared to land-based gambling. 2) Demographics. See Table 1 for a list of analysed demographic variables. 3) Problem Gambling Severity Index (PGSI, Ferris & Wynne, 2001) . Questions assessed the frequency of negative consequences from gambling and symptoms of problem gambling over the past 12 months. Responses ranged from "Never" = (0) to "Almost always" = (3). Total score was the sum of the numeric values of responses given. Possible score ranges from 0-27, with higher scores indicating greater problem severity. Cut-off scores adhered to those used in original validation of the PGSI: 0 = non-problem gambler, 1-2 = low risk gambler, 3-7 = moderate risk gambler and 8-27 = problem gambler. Cronbach's alpha was 0.93, indicating good reliability.
Definition of Internet and non-Internet gamblers
Respondents were asked "In terms of your gambling over the last 12 months, which of the following statements is most accurate for you?" with the following response options: "I have only gambled online in the last 12 months", "I have mostly gambled online, but I have sometimes gambled offline", "About half of my gambling has been online and half has been offline", "I have mostly gambled offline, but I have sometimes gambled online" and "I have never gambled on the Internet in the last 12 months". The 608 respondents who responded they only gambled online were classified as "Internet gamblers" (IGs), 1,416 respondents who only gambled offline were classified as "Land-based gamblers" (LBGs) and 2,570 respondents who reported doing both over the last 12 months were classified as "Mixed-mode gamblers" (MMGs).
Statistical analyses
All analyses compared the three groups described above. Where dependent variables were continuous, one-way ANOVAs with Tukey pairwise comparisons were used to further understand differences. Chi-square analyses with Bonferroni adjusted z-tests were used in the case of categorical dependent variables and group differences are indicated in tables using subscripts.
Results
Demographics
IGs and MMGs did not differ significantly in terms of gender and were largely dominated by males (86.2% and 85.8% respectively). In contrast, LBGs had a significantly higher proportion of females than the other groups, although the majority (59.6%) were male.
The age bracket comparisons in Table 1 indicate that LBGs tended to be older than MMGs or IGs. However, the mean age for IGs (M=44.34; SD=14.78) was similar for LBGs (M=44.78, SD=15.41) and MMGs were significantly younger (M=40.16, SD=13.93), (F(2,4591)=54.22, p<0.001). IGs were significantly more likely to have a postgraduate qualification compared to MMGs and LBGs. MMGs were more likely to be employed full-time and less likely to be retired compared to both groups. IGs were significantly more likely to be employed as professionals compared to both groups. A post-hoc test indicated that IGs were significantly more likely to live in major metropolitan cities compared to both groups. MMGs were more likely to live in group households compared to the other groups. MMGs were significantly more likely to only have a mobile phone compared to IGs and were significantly less likely to only have a landline compared to both groups.
IGs were significantly more likely to classify themselves as professional gamblers compared to both groups, and a significantly larger proportion of MMGs classified themselves as professional gamblers compared to LBGs. IGs and MMGs had a significantly higher proportion of semi-professional gamblers compared to LBGs. A significantly higher proportion of MMGs was born in Australia and only spoke English at home compared to IGs and LBGs. A significantly higher proportion of IGs reported primarily speaking English at home compared to LBGs.
Insert table 1 about here
Gambling behaviour
A significantly higher proportion of MMGs engaged in every form of gambling surveyed apart from bingo and lottery/lotto/pools compared to the other groups ( LBGs gambled less frequently on sports betting, horse and dog racing and poker compared to the other groups (Table 3) . IGs were more likely to gamble at least weekly on sports compared to MMGs. MMGs gambled significantly less frequently on Keno compared to the other groups. LBGs gambled significantly more frequently on EGMs compared to both other groups. No significant differences were observed between groups in terms of frequency of lottery/lotto/pools betting, bingo, or casino table games.
Insert tables 2 & 3 about here Problem gambling
A significantly higher proportion of LBGs were classified as non-problem gamblers compared to the other groups (see Table 4 ). A significantly higher proportion of IGs were classified as non-problem gamblers compared to MMGs. A significantly lower proportion of LBGs were classified as low-risk and moderate-risk gamblers compared to the other groups, while a significantly lower proportion of IGs were classified as problem gamblers compared to both groups. 
Insert table 4 about here
IGs were more likely to report that sports betting made the largest contribution to their gambling problems compared to both groups and other forms (e.g.s bingo, Keno, games of skill) compared to MMGs (Table 5 ). MMGs were significantly more likely to state that sports betting contributed to their problems compared to LBGs, but less likely to cite instant scratch tickets and lotteries/lotto/pool compared to both groups. IGs and MMGs were both significantly more likely to report horse or dog racing contributed to problems than LBGs. LBGs were much more likely to state EGMs contributed to their problems compared to both groups, although MMGs were more likely to cite EGMs compared to IGs.
Insert table 5 about here
Discussion
Our hypothesis that MMGs would have greater levels of involvement in gambling than IGs or LBGs was partially supported. MMGs were more likely to engage in almost all forms of gambling and participated in a greater number of activities on average, but not more frequently in any form compared to the other groups. Nonetheless, MMGs had the highest average PGSI scores and two-thirds of this group reported experiencing at least some gambling-related problems. Both MMGs and LBGs had significantly higher rates of problem gambling than IG gamblers. MMGs were more likely to attribute their problems to sports betting as compared to LBGs, but less likely to do so compared to IGs. However, race wagering and EGMs accounted for the largest proportion of problems amongst MMGs.
A significantly higher proportion of LBGs were classified as problem gamblers compared to IGs. Over half of the LBGs attributed their problems to EGMs, more than double the MMGs and six times higher than the IGs. Despite this, MMGs were as likely to play EGMs as LBGs, although LBGs were more likely to gamble weekly on EGMs than other groups. LBGs had substantially lower rates of participation in sports and race wagering than the other groups and were more likely to participate in these forms less than monthly, with lower rates of weekly betting.
IGs had higher rates of low and moderate risk gamblers than LBGs. IGs participated in the fewest forms of gambling on average and had the lowest rates of participation in instant scratch tickets, lottery products, bingo, keno, casino games, skill game betting, and EGM play. IGs had the lowest frequency of participation in EGM games, with approximately two-thirds of those who played EGMs likely to do so less than monthly. IGs had the highest rates of weekly sports betting compared to the other groups, and higher rates of weekly race betting compared to LBGs. This is consistent with sports and race betting being the most likely forms of gambling for IGs to attribute problems to, accounting for about half of all reported problems.
Results confirm that gamblers are a heterogeneous group and that subgroups can be identified based on preferred mode of gambling. Consistent with previous research, overall involvement did appear to be related to problem gambling (Gainsbury et al., in press a; Holtgraves, 2009; LaPlante et al., 2009; Philander & MacKay, in press) , as shown by MMGs having the highest participation rates in multiple activities and the highest average PGSI scores. This is consistent with the analysis of UK gamblers, which found that online-only gamblers who only played a few forms of gambling were less likely to experience gambling problems (Lloyd et al., 2010) . These results suggest that participating in multiple gambling activities may be a risk factor for gambling problems which is supported by IGs engaging in the lowest number of different activities and having the lowest problem gambling rates.
The results suggest that some forms of gambling are more likely to be related to gambling problems than others. LBGs had similarly high proportions of problem gambling to MMGs and were overwhelmingly more likely to attribute problems to EGMs. Over half of LBGs with problems attributed these to EGMs, which was the strongest relationship between gambling problems and a single mode reported across the sample. This is consistent with previous research suggesting that EGM play is associated with gambling problems (Abbott, 2006; Dowling et al. 2005; Gainsbury et al., in press a; Gainsbury et al., 2013; Wardle et al., 20011b) . As LBGs were the most likely to play EGMs weekly, it is possible that weekly participation may be a risk factor for gambling problems, however, further research is needed to verify this hypothesis. EGMs also appear to be a specific risk in their land-based form. EGMs are available online, however they are not provided by regulated sites in Australia and participation in online EGMs appears to be relatively low (Gainsbury et al., in press a; Productivity Commission, 2010; Queensland Government, 2012; Sproston, Hing, & Palankay, 2012) .
The most popular forms of Internet gambling in Australia are sports and race wagering (Gainsbury et al., in press a, b, c; Productivity Commission, 2010; Queensland Government, 2012; Sproston et al., 2012) . Participation in sports and race betting in its online mode appears to be related to problems as IGs and MMGs had substantially higher rates of problems related to these forms of gambling than LBGs. This is consistent with research showing that problem Internet gamblers were more likely to bet on sports, although only MMGs were more likely to gamble on multiple forms (Gainsbury et al., 2013) . LBGs were less likely to frequently bet on sports and races, suggesting that the availability and convenience of betting on these events using interactive modes facilitates more frequent betting and related problems.
Differences in subgroups of gamblers extend beyond participation and related problems and socio-demographic factors suggest that the various modes of gambling are attractive to different groups of gamblers. LBGs had a greater proportion of females, which might be accounted for by the greater number of regular EGM players in this group, as women may be more likely to use this gambling form (ANU Centre for Gambling Research, 2004 ). The gender difference does not appear to be due to differences in lottery-based gambling, as there were no differences in participation in these activities between groups. These findings differ from UK research which found a greater proportion of females in the online only subgroup (Wardle et al., 2011a) . This may be explained by the legal availability of online bingo and casino games in the UK, which are more likely to be played by women as compared to betting (Wardle et al., 2011a) . In contrast, sports and race bettors are more likely to be male (Queensland Government, 2012; South Australian Centre for Economic Studies, 2008; Sproston et al., 2012) , which is consistent with our findings that MMGs and IGs have a greater proportion of males.
Age comparisons between the groups suggest that MMGs were significantly younger than IGs and LBGs and LBGs appear to be older than those who used online forms. This is consistent with previous findings that Internet gamblers are younger than landbased gamblers (Gainsbury et al., 2012; Griffiths et al., 2009; Wardle et al., 2011a; Wood & Williams, 2011) , and that mixed gamblers are younger than other gamblers (Wardle et al., 2011a) . Being a young male is a risk factor for problem gambling based on prevalence surveys (Gainsbury et al., in press a; Lloyd et al., 2010; Reith, 2006; Shaffer & Korn, 2002; Volberg, 1994) , consistent with current findings given that MMGs had highest rates of gambling problems. MMGs were also more likely to live in a group household than other gamblers, and have a mobile phone but not a landline, but were less likely to be married. These factors suggest that this is a less settled population, although they were more likely to be in full-time employment. Considered together, this group may include a younger population with some disposable income, but fewer obligations and expenses than the other groups. This may facilitate gambling as a recreational activity, which for some leads to excessive expenditure and related problems.
IGs had some specific socio-demographic differences from the other groups. This group had higher levels of education, which is consistent with previous literature (Griffiths et al., 2009; Wood & Williams, 2011) and suggests that comfort with Internet technology is related to education levels. This group was also more likely to work in professional occupations, which may be related to higher income levels, as found in other samples of Internet gamblers as compared to land-based gamblers (Gainsbury et al., 2012) . IGs were more likely to live in major cities, suggesting that using the Internet to gamble is not due to unavailability of land-based venues, but a preference for this mode of access, or that people living in cities are more comfortable using the Internet for gambling. This group was also most likely to classify themselves as professional gamblers, suggesting that this mode of access allows some gamblers to attempt to engage in this activity in a profitable manner. This is likely related to the greater proportion of sports and race wagerers in this group as online sites tend to have higher rates of return and allow the ability to search for a greater range of odds on a larger number of events than land-based operators.
Limitations
The participants were self-selected and data could not be weighted to be representative of the population. The online survey format may have attracted different types of people and is unlikely to have included non-Internet users. Consequentially, the LBGs may have been more similar to IGs and MMGs than if a non-Internet sample and mode of survey administration were included. Future research should use a variety of recruitment and survey methods to enable a comparison of a more varied group of gamblers. The analysis was based on selfreported gambling behaviour, which is limited in its accuracy; however, this limitation is difficult to overcome without comprehensive player account data, which are not generally available from land-based gambling venues (Gainsbury, 2011 ).
Conclusions
The current results suggest there is an interaction between overall participation in various forms of gambling with mode of access. Land-based gamblers were most likely to nominate EGMs to be associated with gambling problems, while sports and race betting appears to be related to problems for online gamblers. Gamblers who used both online and land-based forms attribute their problems to both EGMs and race betting, with sports betting also causing problems for those who use both modes of access. Socio-demographic differences between the groups suggest that various modes of gambling are attractive to different population cohorts. This study confirms the importance of considering subgroups of gamblers as involvement in gambling and gambling problems differed significantly between participants based on their use of Internet or land-based gambling. Subscripts indicate between-group differences. Groups with the same subscripts do not differ significantly. A group with two subscripts (a,b) does not differ significantly from either of the other groups. If no subscripts are present, then there are no significant differences between the groups. Subscripts indicate between-group differences. Groups with the same subscripts do not differ significantly. A group with two subscripts (a,b) does not differ significantly from either of the other groups. If no subscripts are present, then there are no significant differences between the groups. This question was only asked of those with a PGSI of at least 3.
Note the significant differences for the last response -a significantly higher proportion of IGs say that they have not experienced problems related to gambling compared to those who do both online and offline gambling. LBs are in the middle.
